A prospective multifactorial study of symptoms and disturbance of gastrointestinal function has been undertaken in 50 patients with non-ulcer dyspepsia. Objective tests including solid meal gastric emptying studies, gastric acid secretion, E-HIDA scintiscan for enterogastric bile reflux, and hydrogen breath studies were carried out in all patients and validated against control data. Gastroscopy and biopsy were carried out in non-ulcer dyspepsia patients only. Non-ulcer dyspepsia patients were categorised on the basis of predominant symptoms as: dysmotility-like dyspepsia (n=22); essential dyspepsia (n= 14), gastro-oesophageal reflux-like dyspepsia (n= 11); and ulcer-like dyspepsia (n=3). In the total non-ulcer dyspepsia population, solid meal gastric emptying was delayed (T50 mean (SEM)= 102 (6) minutes (patients) v 64 (6) minutes (controls), (p<0.01)) and high incidences ofgastritis (n= 26) and Helicobacter pyloridis infection (n= 18) were found. An inverse correlation was observed between solid meal gastric emptying and fasting peak acid output (r= -0@4; p<0-01). Indeed gastric emptying was particularly prolonged in eight patients (T5o mean (SEM)=139 (15) minutes) with hypochlorhydria. In the non-ulcer dyspepsia population oral to caecal transit time of a solid meal was delayed (mean SEM=302 (14) minutes (patients) v 244 (12) minutes (controls) (p<0.01)). Seven patients had a dual peak of breath hydrogen suggestive of small bowel bacterial overgrowth. No association was observed between symptoms and any of the objective abnormalities. This multifactorial study has shown that hypomotility, including gastroparesis and delayed small bowel transit, is common in non-ulcer dyspepsia and may be related to other disorders of gastrointestinal function. No relation between symptoms and disorders of function, however, has been shown.
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Although non-ulcer dyspepsia has been classified as dysmotility-like dyspepsia, gastrooesophageal reflux-like dyspepsia, ulcer-like dyspepsia, aerophagia, and essential dyspepsia on the basis of suggestive symptoms,' supportive evidence for a relation between symptoms and aetiology is lacking. Indeed, the pathogenesis of non-ulcer dyspepsia is obscure. Although pre Solid phase gastric emptying Solid phase gastric emptying was evaluated by scintigraphy using 9mTc labelled scrambled egg. The meal was prepared by injecting 10 MBq of 'Tc stannous colloid into two beaten raw eggs and 30 ml milk, which were then cooked until firm in consistency. This meal has a caloric value of 168 calories (13 g protein). After eating the meal, images were collected on a gamma camera (IGE 535 Maxicamera, International General Electric Medical Systems Ltd, Berks, England) which was interfaced to a mini computer (Nodecrest series V76, Byfleet, Surrey). Sequential anterior and posterior views were acquired at five minute intervals for the first hour and then at regular intervals until more than half the meal was perceived to have emptied from the stomach. The geometric mean of each image pair was generated to eliminate artifacts caused by movement of the meal through the stomach. '4 The resulting series of images were used to evaluate the lag period before onset of emptying and the time for 50% emptying (T50).
Enterogastric bile reflux Enterogastric bile reflux was investigated in the fasting phase by 99mTc-E-HIDA biliary scintigraphy. After injection the isotope is cleared quickly from the blood pool by hepatobiliary function and secreted into the biliary system. Normally, the main hepatic ducts, common bile duct, cystic duct, gall bladder, duodenum, and small bowel are soon visualised. Enterogastric reflux of bile was defined as the demonstration of radioactivity visualised travelling in a retrograde fashion from the duodenum into the stomach. '1 16 Hydrogen breath test This test was used to evaluate orocaecal transit time and also as a screening measure for small bowel bacterial overgrowth. Subjects were instructed to avoid non-absorbable dietary saccharides for 48 hours before the test. After an overnight fast, each subject was given a chlorhexidine mouth wash to eliminate oral bacteria, then breath samples (20 ml) were taken using a modified Haldane Priestly tube, before and at 20 minute intervals after eating a meal. '7 Baked beans contain indigestible oligosaccharides, which are not absorbed in the small bowel, but are rapidly fermented by anaerobic bacteria, generating hydrogen gas which diffuses rapidly into capillaries and is excreted in the breath. '8 Hydrogen concentration in parts per million (ppm) was evaluated using a GMI exhaled hydrogen monitor (GMI Instruments Ltd, Renfrew, Scotland). The standard meal comprised 200 g mashed potato, 100 g baked beans, and 25 ml of water with 6-25 g glucose, which had a caloric value of 273 Kcal.
A dual peak of breath hydrogen was regarded as suggestive of small bowel bacterial overgrowth. '9 In these circumstances, the first peak (>10 ppm), which was usually detected within 30 minutes of meal ingestion and was sustained for at least three successive readings, represented hydrogen release due to fermentation by pathogenic small bowel bacteria and the second peak which occurred later represented fermentation by colonic bacteria after arrival ofthe substrate at the caecum. '9 In the absence of a dual peak of breath hydrogen the orocaecal transit time was defined as the interval between meal ingestion and the demonstration of a single sustained rise of breath hydrogen concentration in excess of 10 (4) 
years).
Hydrogen breath test to determine orocaecal transit times was determined in 30 healthy volunteers (10 women, 20 men) aged 19 to 39 years (mean (SEM)=28 (2) years).
Enterogastric bile reflux was determined in 10 healthy volunteers (four women, six men) aged 21 to 74 years (mean (SEM)=35 (3) years).
On the basis of control values, abnormalities for each of these tests was defined as more than 2 SD outwith the mean.
Tests ofreproducibility Reproducibility studies of the hydrogen breath test were carried out in nine volunteers. This test was repeated on two occasions in five of the subjects and on three occasions in four subjects. (controls) (p<0-01) ). Gastric emptying delay, as previously defined, was identified in 21 patients (Fig 2) . Histology of Evidencefor hypomotility in non-ulcer dyspepsia: a prospective multifactorial study antral biopsy specimens showed inflammatory gastritis in 26 patients, of whom 18 had Helicobacter pyloridis infection. Eight patients had a peak acid output of less than 6 mmol/hour after fasting pentagastrin stimulation, indicative of hypochlorhydria.
In the small bowel studies, orocaecal transit time was slower in patients than in controls (mean (SEM) 302 (14) minutes (patients) v 244 (12) minutes (controls) (p<0 01)) (Fig 3) . A dual peak of breath hydrogen suggestive of small bowel bacterial overgrowth was identified in seven patients. Enterogastric bile reflux of >5%, was observed in only one patient.
Multivariate analysis showed an inverse correlation between solid meal gastric emptying (14) minutes (patients) v 244 (12) (Table III) .
No relation was found between individual symptoms, severe symptoms, or symptom categories and any of the objective abnormalities (Table IV) . .
.E 150 Objective tests of gastrointestinal function were validated in volunteers before applying them to patients. In this study, the normal range in volunteers of solid meal gastric emptying, gestive rather than conclusive. Hyperacidity was uncommon in this study, which may go some way to explaining the poor results in trials of acid reducing agents.22 Similarly, enterogastric bile reflux was uncommon in this study.
In this study we found no correlation between any of the objective tests and any of the individual symptoms, severe symptoms, or symptom categories as defined according to the recommendations of the Dyspepsia Working Party.' Hence, in this respect, our findings are in accord with those of Malegalada et al, who reported a lack ofcorrelation between symptoms and gastrointestinal motility disorders in patients with functional abdominal pain,37 and also with Jian et al, who found no relation between symptoms and objective gastric stasis in non-ulcer dyspepsia.8
In conclusion, this prospective multifactorial study has identified a heterogeneous spectrum of gastrointestinal dysfunction in non-ulcer dyspepsia. However, hypomotility in the form of delayed gastric emptying, or small bowel transit, or both, seems to dominate. 
